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- Fo all whom it ma,y concern:
Be it known that we, CLAUDE WILLIAM AT-
KINSON and LLEWELYN BIRCHALL ATKINSON,

cnnl ongiteers, subjects of the Queen of Grea,t_
5 Brlta,m and Ireland, residing at London, Eng-

land, have mvented Improvements in Lutters
or DI‘IHS for Coal, of which the followmﬂ* IS a
specification. .

This invention relates to 1mprovements in |
cutters or drills applicable to coal or other

materials either. in the form of a cutter-bar
in which the cutters are disposed along its

length or in the form of a disk, the cutters-

- bemg arranged around the Derlphery of the

15 disk for the purpose of cutting a deep slot in_
the face of the material, or in cutter-bars
used for the purpose of formmﬂ' clrcular holes-

20

in the sarme.

JInsuch cutfers or drills as ha.ve been here-

tbfore made the material forming the cutting-

- edge has been supported in the bar, disk, or

25

30

35

40

- 45

50 &, and § are views of a modified tool.

mandrel in one piece—thatis to say, a con-

siderable portion of the cutting-tool has to be
~gmbedded into the bar which holds it, thereby

entailing a heavy outlay when the cutters are
new and httle or noreturn to be obtained for

worn-out cutters. Consequently the largest
proportion of the material of the cutters 18

thrown away.

We have described a cutter or drill in an-
other application of even date herewith in
which. the - cutters are formed of separate
pieces of steel of a taper form, mounted so as
to be frictionally held in a speclal disposition
upon & mandrel capable of revolution.

In order that our invention may be the bet-

ter understood, we will now deseribe the sgéme

in relation to the drawings hereunto annexed,
reference being had to fhe letters marked

thereon, the bar of thé taper form, as before
referred to, being used for the purpose of de-
seription, so as to. show one method of CArry-

ing out our invention.
mee 1 is a side view of acutter—bm w;th

mol—holdel,s and tools attached. Fig. 2 1s a

goection of the bar, showing a tool holder

partly in section and the tool in section re-

moved therefrom. Fig. 3 is & 2 View of the

tool-holder removed from cthe bar. Figs. 4,

In place of the steel cutters formerly used
we substitute a cutter-holder A in the form
of a projecting shank, which is mounted upon
the cutter-bar B, preferably by serewing it

into the same; but it may be attached by 55

forming the shank-taper so as to be friction-

ally held in the bar in a similar manner to-

| #he cutters before described. One great ad-
vantage, however, of screwing these holders
A into the bar I3 is that a ﬂraat reduction is 6o
effected in the amount of ma,temal of the bar
that has to be removed for the purpose of at-
taching the cutter. At the outer end of this
Shank or holder A the hole C is arranged,
which in the case of a cutter-bar for cuttmﬂ' 65
a deep slot in the face of the coal or other

.material, will be at right angles or about

right a,nrrles to the axes of the holder and
bar ThlS hole C may be round, square,
polygonal, parallel, (uniformly cylmdrlca,l 70

“throughout;,) or taper; but we prefer.to make
it round and taper in order to facilitate the

attachment and detachment of the cutter
therewith. |
The cutter D may be made . of varymn' 75

‘shapes to suit the material to be cut, and is

mounted in the hole C at the end of the holder
A in such a way that the pressure produced
by cutting tends to force it tighter into its

“holder. The cuftters, as chown in Figs.1l.and 8o

2, are of a circular cupped form, ha,vmn' a
tapei shank d, which engages with the tapel

"hole Cin the holder A. The tool is so shaped,

or the hole is so inclined, if necessary, as to:
allow the cutting-edge to project radially be- 8s

yond the shank A. The great ad vantage of.

this circular-cupped.tool is that as one part
of the circumferential cutting-edge becomes:
worn awsy the cutter, can be mthdrawn from
its holder A and turned, so as to present a go
fresh cutting-edge to the material to ., bg cut:
until the whole oir mmfe1 ence has beeﬁ worn
away. -

In I‘ws 4, 5, and 3 we show a form of cut—
ter havmfr tWO cutting-edges only, the cutter 95 -
being of the dlamond slmpe and having a

taper shank d to attach it to the holder. The

front face of each half of the cutteris ground
off .at an . angle, so that the auttmmedae e

o leads a tr1ﬂe in advance of the egge ¢/, When 100
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~ the one side of the cutter has beecome worn,
~the cutter is knocked from its holder and the
~ cutting-edges turned end for.end.

A very high efficiency of cutting effect is

,  5" obtained with the diamond-shaped cutter if
~ the holder A issoadjusted upon the barthat.
 the point f of the cutter, Fig. 6, revolves in a.

- different plane of revolution to the point F.
The effect of this is that the point f cuts a

10 groove in thecoal andtheedge between f and |

.f’, bl’ﬁﬂks off the.coal between one | g,r()'gfe

‘and another, the result being that the actual
~amount of coal that is cut is very smali,.the-

majority being broken off-and the power re-
- 15 quiredfordrivingthe machine isconsequently
- . muchreduced. Itisobviousthatthis method
~~ of mounting the cutters is considerably
- cheaper than those used heretofore, as the

amount of cutting-edge material used in the

20

further, as before described, when the cutting-
~ edge hasbecomeblunt it can be turned ahout
.25 itsaxis, offering a fresh cutting-edge, and also
~ when the cutting-edge has been completely
~ used up it is cheaper to knock it out and to
- insert a fresh cutter rather than grind the old
one. These cutters may be made of chilled
cast- iron or steel; but we prefer to use the
former, as being considerably cheaper.
~As shown in Fig. 1 it will be noticed that
- the tool-holders A are arranged upon the bar
. 1n double spiral form—that is to-say, one way
35 on a left-hand spiral of large piteh, say once
the length of the bar and about four spirals,

30

and the other a number of right-hand spirals

of short pitch. The holders are placed on the

intersection of a left-handed spiral long piteh
and right-handed intersecting short pitch, as

40 - *
~ shown in Fig. 1. One dotted line without

" holders on it represents. the long-pitch line:

ab the back of the bar.

The cutters are arranged -lon:-'th’e short- |

45 pitched right-handed spiral to give a feed
backward toward the flanged end of the bar

to the débris of eont from the cutter. If the
. cutters were further arranged on the longi--
‘tudinal axial lines,-all the cutters on such a
- 50 line would engage with the coal stratum si-
~ multaneously, and when an especially hard

bar is reduced very considerably—say to
about one-twentieth of that-used where the
cutters are mounted in the bar direct—and, |-

layer of shale or conglomerate were struck

the concentrated resistenee of the obstrue-.
tions upon the whole line of cutters would
tend to stop the machine or to give a heavy 55
jar thereto. - By arranging the cutterson the =
Intersections of a left-handed spiral piteh of

equal length of the bar the cutters only en-

gage successively upon thé working face of
the cut and the resistance to cutting is dis- 6o

tributed over the entire rotation of the bar.

It is obvious that our invention is equally .
applicable to tools for purposes of face-cut-

Aing, such as that required for drilling a hole

of four inches or any other dimension, in 65

‘which ecase we arrange one or more of the cut-
‘ters,asbefore described, on the catter-bar, the .
end of the bar being supported in a small
‘hole previously made. The cutters and their

holders are so-arranged in respect to the bar 70
that they cut outan annulargroove or grooves

‘about the axis of rotation.

Having now particularly deseribed and as-
certained the nature of our invention and in

‘what manner the same is to be performed; e 75

declare that what we eclaim js— _
1. In a cutier bar or drill for eoal or other

-minerals, the combination, with a cylindrieal
bar, of aseries of tool-holdersarranged at and

fitted-into holes in the intersections of right 8o
and left handed-spirals of- different pitch,one =
with pitch the length of the bar and the other
intersecting spiral with a piteh of about one-

| tenth the length of the bar, substantially as
set forth, |

| - 85
2. In a cutter bar or drill for coal or other
mineral, a diamond-shaped: euttin g-tool with. -
ataper shank detachablyattached-to a holder -
A, in combination with a revolving bar sap-

porting the said holders, the eutter being s0 go

disposed in'the holder and tothe bar thatthe. -

front and-back -cormers of the cutting-edge
‘rotate in different planes of: revolution, sub- -

stantially-as and for the purpose specified.:
In testimony whereof we have signed -our 05
names fo this specification in the presence of

-two subseribing witnesses. -

CLAUDE WILLIAM ATKINSON.
LLEWELYN B. ATKINSON. -
- Witnesses: - .
- ToM M, Tumy, .
CHARLES F. ARROWSMITH.
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